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1 Introduction 
 
1.1 Background 
Climate change is one of the most important global challenges and topics of public 
discussion in the 21st century. Hindering global warming requires action from all 
countries and all industries, and the construction industry makes no exception. 
According to the European Commission (2011), construction industry together with 
the use of buildings generates roughly 35% of the European Union’s (EU’s) 
greenhouse gas (GHG) emissions. Furthermore, construction and use of buildings 
account for 42% of the EU’s final energy consumption, more than 50% of extracted 
materials and 30% of water use (European Commission 2011). Therefore, improving 
the energy and resource efficiency of the construction industry and lowering its GHG 
emissions would notably improve the EU’s stand in the fight against climate change. 
One way of enhancing the sustainability of the construction industry is choosing wood 
as construction material. Studies have shown that wood-framed construction requires 
less energy than concrete-framed construction and that lifecycle carbon dioxide 
emissions are smaller in wood-framed than in concrete-framed buildings (e.g. 
Gustavsson et al. 2006). Wood can also be re-used better than concrete after the 
demolition of the building, assuming that wooden components can be easily sorted 
from other material. If a wooden product cannot be used again after one service unit, 
the material can be re-used as material for new products (e.g. fibre board or pulp), 
burned for energy or landfilled as the least favorable option (Jungmeier 2001). This 
cascade model is in accordance with the EU waste framework directive’s hierarchy 
(European Parliament 2008), which aims at increasing the re-use of products and 
materials and reducing the amount of waste on landfills.  
These properties of wooden construction have raised interest of researchers and 
politicians seeking for cost-effective ways of reducing GHG emissions around the 
world. Legislation regarding wooden construction has been loosened and modified 
(see for example The National Building Code 2017), research groups focusing on 
wooden construction have been established (e.g. Taste of Wooden living – KäPy in 
the University of Helsinki) and programs promoting the use of wood in construction, 
such as the Wood Building Programme coordinated by the Finnish Ministry of the 
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Environment, have been created. Furthermore, both national and multi-national actors 
have set concrete targets for increasing the share of wooden construction. For example, 
The European Forest Sector Technology Platform (2012) targets tripling the share of 
wood-based construction in Europe from 2010 to 2030 and the Finnish government 
has declared that the use wood in construction should double between 2019 and 2023 
(Finnish Government 2019). 
The largest possibilities in increasing the share of wooden construction lie in the 
construction of apartment blocks, since the market for apartment blocks is growing 
and the share of wooden construction in the market is small (e.g. Forecon 2017). 
Urbanization has increased the number of people living in apartment blocks as 
employment and housing have concentrated to large cities, and the demand for 
apartment blocks is forecasted to continue growing (e.g. Vainio 2016). In 2017, the 
number of Finnish household-dwelling units living in apartment blocks grew 1.9% 
from the previous year and totalled 46% of all units (Official Statistic of Finland 
2017a, hereafter OSF). To add, 69% of all completed dwellings in Finland in 2017 
were in apartment blocks (OSF 2017b). The share of wooden framed construction from 
all apartment block housing starts in Finland was only 4.3% in 2017 (Forecon 2017), 
which would suggest considerable opportunities to substitute other construction 
materials, e.g. concrete, with wood. 
The need for more sustainable urban housing has been recognized also in research 
literature. Toivonen and Viitanen (2015) defined urbanization and environmental 
pressure as two of the nine categories of forces of change affecting the future 
commercial real estate market in the Helsinki Metropolitan Area in Finland and stated 
that actors that are well-informed and can adapt to the occurring changes can gain 
competitive advantage in the market. Likewise, Toppinen et al. (2018b) claimed that 
growing consumer demand for green building and sustainable living will make 
sustainability a megatrend in housing. Also the experts of the wooden construction 
industry share the same view and believe that the societal need for sustainability will 
lead to changes in regulation and increase the importance of sustainable development 
in the construction sector in the coming years (Toppinen et al. 2018b). 
Sustainability of the material is not the only reason to increase the use of wood in urban 
construction, since wood can be a particularly good material in urban environments, 
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complementary building and extensions due to its lightness and shorter construction 
time. Wooden elements can be prefabricated indoors, which considerably shortens the 
on-site construction time (e.g. Riala and Ilola 2014) and thus disturbs the surrounding 
environment less in terms of traffic, noise and dust detriment. Shorter construction 
time also reduces the risk of weather damage, given that the elements are erected under 
suitable weather conditions. Furthermore, lightness of wood allows using wooden 
construction in problematic sites with many layers of infrastructure underground 
(Hurmekoski et al. 2018). 
Wooden multistory construction, later WMC, is defined as the construction of over 
two stories high residential buildings with wooden frames. In Finland, WMC was long 
restricted by regulation, but experiments with building higher with wood began in the 
early 1990’s as increased environmental awareness encouraged finding new uses for 
wood and considering ecological values also in construction (Tolppanen et al. 2013, 
p. 16). Some model houses were built with special permits already in 1996-1997 in 
e.g. Tuusula and Raisio, and the good experiences from these projects lead to loosening 
regulation and allowing WMC in broader scale in 1997 (Tolppanen et al. 2013 p. 16-
17). 
However, loosening regulation did not immediately lead to an industrial breakthrough, 
since only eight wooden apartment blocks were constructed between 1997 and 2006 
(Tolppanen et al. 2013, p. 17). After weakened interest towards WMC in the mid 
2000’s, the promotion of WMC restarted in 2009 due to good experiences in Sweden 
and the interest of forestry companies to develop the systems in wooden construction 
(Tolppanen et al. 2013, p. 18). WMC has gathered interest also outside Finland and 
especially Sweden, Norway, Great Britain, Canada, the US, Germany, Austria and 
Switzerland have distinguished themselves as countries, where WMC is being 
executed and developed (e.g. Tolppanen et al. 2013, p. 20-26). 
Technical solutions available in WMC are varied and include for example modular 
building and beam-and-column systems, whereas wood products used in these systems 
include e.g. sawn timber, cross-laminated timber (CLT), laminated veneer lumber 
(LVL) and glulam. Carbon emissions and especially energy use vary between different 
building systems, and Dodoo et al. (2013) showed that the lowest production and 
operation primary energy use and the greatest end of life energy benefit are achieved 
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with the CLT building system when compared with beam and column and modular 
building systems. The number of construction companies and material suppliers in the 
WMC industry is still quite small, but new companies such as CLT manufacturer CLT 
Plant, who started delivering CLT to the Finnish market in 2018, have entered the 
industry (YLE 25.6.2019). 
Building with wood has also advantages other than low emissions and energy-
efficiency that make it interesting for different stakeholders. First of all, an 
organization that aims to enhance wooden construction claims that wood is an 
interesting material for architects and construction companies since it is a 
dimensionally accurate, light but durable material, which is easy to work with 
(Tolppanen et al. 2013, p. 31).  Swedish architects and engineers perceive strength, 
environmental friendliness, simple handling and appropriateness for use in 
conjunction with industrial methods as the positive aspects of wood (Roos et al. 2010). 
In a study by Hemstrom et al. (2011), the overall attitude and interest of Swedish 
architects towards wood as construction material was positive and they perceived that 
wood performs better than steel or concrete in the following aspects: work 
environment, transport, climate impact, sustainable development, energy use during 
construction, ease of recycling materials and ease of renovating/demolishing the 
building, whereas energy efficiency of the building was perceived as the same with 
steel and better than with concrete. However, architects perceived concrete as a better 
frame material for multistory buildings due to perceptions of its better stability, fire 
safety, durability and acoustic properties, which influence the frame material choice 
more than the other properties listed above (Hemström et al. 2011). Anyhow, the 
positive attitude of architects towards wood may not further the market diffusion of 
WMC much, since architects and engineers find their possibilities to influence material 
selection weak and see that developers and contractors have more power to make the 
material selection (Roos et al. 2010; Hemström et al. 2011). 
Second, wood is an interesting material for investors in the rental apartment markets 
since rental income will begin to accumulate sooner due to shorter construction time. 
This enhances profitability due to time value of money, i.e. a sum of money received 
now is worth more than the same amount received in the future. Receiving returns 
earlier could potentially make WMC profitable even if it was more expensive than 
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conventional construction, and the topic has perhaps not been researched or considered 
enough yet. 
Third, wood could be attractive for consumers due to the positive properties and mental 
images related to the natural material; residents of wooden buildings generally find 
their homes comfortable and are satisfied with air quality and fire safety (Karjalainen 
2002). Toppinen et al. (2013) found that environmental sustainability of wooden 
products in housing and the social acceptability of the products can be associated with 
a specific consumer lifestyle. However, the demographic features that describe the 
consumers interested in this lifestyle seem to vary in different studies: in the study of 
Toppinen et al. (2013), the environmentally more sensitive consumer segment was 
characterized by relatively old age, female gender and the ownership of a summer 
cottage, whereas Høibø et al. (2015) found in a Norwegian study, that it is younger 
people with strong environmental values that are the best target for increasing WMC. 
However, even though sustainability is important for certain consumers, the majority 
does perhaps not find environmental aspects the most important attribute in the 
decision-making about housing. Consumers might also not be sufficiently aware of the 
environmental benefits of wood and thus could not take them into consideration in 
their decision-making, so raising public awareness of these benefits might be a way 
for the WMC industry to increase consumer demand for WMC. Indeed, Riala and Ilola 
(2014) suggested that customers do not have very strong preferences towards the 
choice of frame material, but again they did not consider how conscious the customers 
were about the benefits of wood. Nevertheless, according to Høibø et al. (2015), the 
opportunities of wood to gain market share will increase as environmental awareness 
will generalize and more consumers will start to look for environmentally friendly 
product alternatives. Also Toivonen and Viitanen (2015) came to the conclusion that 
search of meaning, defined as the appreciation of “softer” values such as silence, 
nature and personal wellbeing, will gain importance in the future real estate market, 
and wooden construction could well answer to this demand. 
WMC has been studied both in Finland and abroad, and the number of studies 
concerning WMC has been increasing especially during the last few years. At first, 
research about WMC included mainly technical studies and emission calculations (e.g. 
Gustavsson et al. 2010), but recent research includes topics such as end-user 
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perspectives on wood in housing and business ecosystems in WMC, both topics 
studied by the KäPy – Taste of Wooden Living research group in the University of 
Helsinki. However, research from the viewpoint of construction companies is scarce. 
Especially reliable information about the costs and profitability of WMC is hard to 
find, and cost figures presented in newspapers (e.g. Rakennuslehti 18.11.2016) are 
rough, one-sided estimates at best. Profitability is a topic worth studying in more depth 
if WMC is wanted to gain market share and also the constructors have stated that a 
mere ideology is not a sufficient incentive to build with wood, but the construction 
must be beneficial for the constructor and also the end-user (Ijäs 2013, p. 187).  
 
1.2 Purpose of the study 
Several national and multi-national political actors have set targets for increasing the 
share of WMC to decrease the environmental impact of the construction sector, but it 
seems that these targets will not be met by continuing the business-as-usual 
(Hurmekoski et al. 2018). The number of companies that have completed WMC 
projects is small, and these companies also have experience from only a limited 
number of mostly pilot projects. New actors would increase the capacity of WMC and 
create competition, which could drive companies to develop their practises to be more 
cost-efficient and thus enhance the competitiveness of WMC compared to construction 
with other materials. However, there is a lot of uncertainty and little research about the 
profitability of WMC. Examining profitability is important, since a company’s 
purpose is ultimately to generate profit to its owners. Companies interested in entering 
the market are naturally interested in also the future prospects of the industry, as 
potential for growth and profit is what lures businesses to new market areas. 
Therefore, objective and reliable research about the current and future profitability of 
WMC is needed in order to attract new actors to the industry and increase the share of 
wooden construction. The aim of this thesis is to examine industry professionals’ 
perceptions about the current cost level in WMC and to find ways to enhance the 
profitability of WMC in the future. The scope of the research is Finland, and any 
figures presented after this are for Finland if not otherwise specified.  Research 
questions this thesis tries to answer are: 
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1. What are the perceptions of experts of the WMC industry on the current cost 
level in WMC? 
2. Which factors affect the profitability and market share of WMC? 
3. How could the profitability of WMC be improved in the future?  
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2 Conceptual Background 
This chapter presents factors affecting the profitability of WMC and ways of 
improving it that have been recognised in earlier research. By definition, profitability 
means a company’s ability to generate profit, which is calculated by deducting 
expenses caused by manufacturing a product or providing a service from the revenues, 
i.e. income from selling the product or service. Profit is an absolute amount while 
profitability is a relative one, meaning that it displays the company’s ability to generate 
profit in relation to its size.  Profitability can be measured by gross margin ratio and 
profit margin ratio, for example. 
Finding out explicit profitability measures and analyzing them is difficult, since cost 
data from individual building projects is confidential and companies are reluctant to 
hand it out to researchers. Hence, the analysis of profitability is here divided to analysis 
of the factors that affect it, mainly costs and revenues since these are what form profit. 
History of WMC, legislation regarding building with wood as well as forecasts of the 
construction sector are also briefly presented, as they are essential for understanding 
how WMC has developed and what kind of future possibilities, especially related to 
improving the industry’s profitability, it might have. Furthermore, barriers for the 
market diffusion of WMC and considerations about the industry’s future are 
introduced, since they affect the decision-making of companies already operating in 
the industry and those interested in operating in it. 
 
2.1 Legislation 
Legislation is important for both the market diffusion and profitability of WMC, as 
restrictions set by legislation can complicate WMC and also create additional costs 
compared to other materials. Fire safety requirements have restricted the story number 
and height of wooden framed buildings and therefore hindered the progression of 
WMC industry, even though legislation has been considerably loosened during the last 
20 years. Until 1997, the National Building Code allowed using wood as a load bearing 
structure and as a main material in façades in buildings with only one or two stories. 
Regulation was loosened in 1997 to allow the construction of 3-4-story wooden framed 
buildings with a wooden façade with a maximum height of 14 meters. Legislation was 
revised again in 2011, when building up to 8 stories and 26 meters with wooden frames 
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was allowed. In 2018 the limits were broadened further, and currently regulations sets 
the height limit of wooden framed buildings with a wooden façade to 8 stories and 28 
meters. In addition to residential and office buildings, this newest building code can 
be applied to nursing institutions, accommodation buildings such as hotels, 
commercial buildings and recreational buildings as well (The National Building Code 
2017). 
However, height is not the only feature of WMC’s that is regulated in the National 
Building Code. WMC’s must have automatic fire extinguishing equipment and the 
standards for the equipment are higher for taller buildings (Tolppanen et al. 2013, p. 
137). Furthermore, fire regulation commands that only 20% of wooden frames can be 
left visible, while the remaining 80% must be covered with for example plasterboard 
(The National Building Code 2017). Similar to height restrictions, also regulation 
concerning encapsulating the frame has been loosened from before, since until 2018 
all wooden frames had to be fully covered. 
Despite the recent changes to legislation, WMC industry stakeholders find the Finnish 
building codes relatively strict (Hurmekoski et al. 2018). The stakeholders particularly 
criticize fire regulation for its overlapping requirements of both covering the structural 
wooden frame and installing sprinklers, which causes additional construction costs 
(Hurmekoski et al. 2018). These requirements do not apply to concrete construction 
and thus worsen WMC’s competitive position compared to concrete building. 
Legislation concerning WMC is also not identical between European countries, which 
can be problematic to exporting companies. WMC industry stakeholders propose that 
harmonizing European building codes would open major new markets, although this 
would be possible only after 2030, if at all (Hurmekoski et al. 2018.) 
Regardless of the criticism, neither the construction industry stakeholders (Ijäs 2013, 
p. 166-168) nor academia (Määttä et al. 2016) perceive regulation as the most 
important factor hindering WMC. In a study by Ijäs (2013, p. 166-168), regulation was 
the fifth most often mentioned individual barrier to WMC with 16% of developers and 
engineers saying that it is the largest barrier. Also representatives of building, forestry 
and wood industries perceive changes in regulation less important than other factors 
(e.g. standardized building systems) when asked about factors affecting the future 
competitiveness of WMC (Toppinen et al. 2018a). Furthermore, WMC professionals 
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fear that changing legislation so that it would favor wood would cause negative 
publicity, loss of credibility and counter lobbying (Hurmekoski et al. 2018). The 
barriers to WMC are presented in more detail in chapter 2.6. 
 
2.2 Market share of WMC 
Regardless of the loosened regulation, Finland’s vast forest resources providing raw 
material and the political interest towards WMC, the number of completed WMC 
projects has remained rather small, as stated in the introduction. By the end of March 
2019, there were 77 residential wooden apartment blocks with a total of 2098 
apartments and four wooden multistory buildings for office use in Finland (Puuinfo 
2019). For comparison, there were nearly 1.4 million apartments in apartment blocks 
in total (OSF 2017b). 
Even though the absolute number of apartments in WMC’s is still small, its share from 
all started apartment block construction projects has increased as illustrated in figure 
1.  Despite the increase, WMC is still marginal: the average share of apartment starts 
in WMC from all apartment starts between 2010 and 2017 was only 4%.  
 
Figure 1. Share of apartments with wooden frames from all apartment starts, 2010-
2017. Data from Forecon (2017). 
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As noted earlier, the Finnish government wishes to increase the use of wood in 
residential multistory construction in order to reduce Finland’s GHG emissions. The 
use can increase in two ways: either wood substitutes other construction materials and 
the market share of wood grows, or growth is achieved through the increase of overall 
construction volume, meaning that the market share of WMC does not necessarily 
grow but can stay the same or even decrease. Increasing the use of wood in 
construction might be harder if wood has to claim share from other materials, but it 
seems that heavy competition with other materials is the only way to meet the targets, 
since the volume of construction is currently expected to decrease (OSF 2019). 
The Finnish construction sector grew consecutively from 2015 to 2018 as illustrated 
in figure 2, but growth is estimated to end in 2019 and turn negative in 2020. The 
decline has indeed started in 2019, as the cubic volume of building permits granted 
between April and June 2019 was 14.6% lower than the corresponding number in 2018 
(OSF 2019). Moreover, the decline is especially hard in apartment blocks, as the cubic 
volume covered by permits for residential apartment blocks decreased by 23.8% (OSF 
2019). 
 
Figure 2. Annual change in construction activity and GDP. Data from Confederation 
of Finnish Construction Industries (2019). 
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However, it seems that despite the discouraging outlooks for the construction sector, 
WMC will increase. In fact, according to a situation assessment by the Ministry of the 
Environment and Puuinfo (2018), the number of apartments in wooden multistory 
apartment blocks might multiply in the coming years. The assessment listed all 
upcoming WMC projects (i.e. houses that have at least three floors and large-scale 
public building projects) and divided the projects to certain, probable and possible 
projects based on how likely they are to actualize. According to the assessment, there 
were 10 certain, 28 probable and 13 possible upcoming WMC projects in November 
2018 and the number of apartments in these possible projects was 1100, 5240 and 
3670, totaling 10030 apartments. The number of projects had increased from 40 
projects in 2017 to 51 projects in 2018. 
 
2.3 Political support to wooden construction 
WMC has the support of several governmental and regulatory actors. The Ministry of 
the Environment launched a Wood Building Programme (2016-2021) under Juha 
Sipilä’s government’s spearhead project “Wood on the move and new products from 
forests”. The programme was extended to continue until 2021, past the reign of Sipilä’s 
government. The current government of Antti Rinne, elected in June 2019, has 
committed to the program and also declared that the use of wood in construction should 
double between 2019 and 2023 (Finnish Government 2019). The objectives of the 
Wood Building Programme are to increase the use of wood in urban environment, 
public buildings and large constructions such as bridges and halls, to strengthen skills 
bases to enhance wood construction’s international competitiveness and to promote 
exports. The project’s objectives align that WMC should grow by 10% annually. 
The government also gives financial support for actors in the wood construction 
industry. As part of the Wood Building Action Plan, the Ministry of the Environment 
grants a maximum of €2.5 million to projects that either activate interest groups or 
encourage new players to enter the wood construction industry. In the first application 
round, support was granted for projects that will promote digitalization in the wood 
construction industry, while the next two rounds will give grants for developing user-
based solutions and enhancing circular economy within the wood construction sector. 
The program received funding from the government’s spearhead project until 2018, 
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but after the parliamentary election in 2019, the funding of the program moved under 
the National Energy and Climate Strategy for 2018-2021, where it is mentioned as a 
way to reduce the carbon footprint of construction. 
Moreover, some cities and municipalities have declared their own objectives regarding 
wooden construction. Pirkanmaa region has stated that 10% of all new apartment 
blocks and 100% of additional floors constructed on top of existing buildings will be 
constructed of wood in the future (Metsäkeskus 2019). Some cities also assign 
individual building lots or even entire neighbourhoods solely for wooden construction, 
like the city of Helsinki did in the neighbourhood of Honkasuo (City of Helsinki, 
Urban Environment Division 2008).  Betoniteollisuus ry in fact complained to court 
about the restrictions concerning building materials in the city plan for Honkasuo, but 
the Supreme Administrative Court rejected the complaint stating that the restrictions 
were consistent with regulation (KHO 2015). 
International stakeholders have also set targets regarding WMC. As mentioned in the 
introduction, The European Forest Sector Technology Platform (2012), comprised of 
industry stakeholders, forest owners and public authorities, has set a target of tripling 
the share of wood-based construction in Europe from 2010 to 2030. Furthermore, 22 
out of the EU27 countries have national action plans for enhancing green public 
procurement related to building (Herczeg et al. 2014). Also the EU has numerous 
strategies (EC 2012), roadmaps (EC 2010) and flagship initiatives (EC 2014) that 
promote green building. Regardless of these programs, the environmental performance 
of building is not fully regulated on EU level, since the programs lack binding targets 
for embodied carbon, water and non-renewable resources of construction products 
(Hurmekoski et al. 2018) 
 
2.4 Costs of WMC 
Construction costs are a crucial factor for the profitability of a construction company, 
since costs and revenues are what ultimately form profit and therefore define 
profitability. Moreover, according to Swedish architects, cost of construction is the 
largest factor in the choice of frame material in construction (Hemström et al. 2011) 
and it does not seem likely that construction costs will have any lesser value in the 
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future, since Toivonen and Viitanen (2015) defined pressure to cut costs of all actions 
as one of the nine forces of change shaping the future of commercial real estate. 
One reason for the slow growth of the WMC industry might be that constructors have 
perceived the lifecycle costs of WMC higher than those in conventional construction 
mainly due to the novelty of the industry and therefore the experimental nature of 
finished projects (Ijäs 2013, p. 180).  Numerous studies have also identified cost-
competitiveness as a barrier for the market diffusion of WMC (e.g. O’Connor et al. 
2004; Roos et al. 2010; Riala and Ilola 2014). In a study by Riala and Ilola (2014), 8 
out of 18 construction industry stakeholders thought that WMC is more expensive than 
using other solutions. Interestingly, in their study, interviewees with most experience 
from WMC were the most critical towards it and mentioned the most negative 
experiences and problems towards it. Main reason for the higher costs mentioned by 
them was lack of experience in building with wood, which results in less efficient 
processes and under–developed products, followed by additional costs caused by fire 
regulation and more expensive sound insulation and intermediate floors. Estimations 
about how much single factors increase the costs have not been presented much in 
literature, but according to WMC industry stakeholders, fire regulation causes the costs 
of WMC to rise by additional few percent’s (Hurmekoski et al. 2018). 
Maintenance costs, such as repainting facades and plumbing repairs, should also be 
considered when defining the profitability of WMC projects. Maintenance costs can 
be seen as investments in the building because they increase its value and extend the 
lifespan of the building. Research about the costs of WMC has concentrated around 
construction costs (e.g. Riala and Ilola 2014), but the importance of life cycle costing 
in the construction sector is growing; experts of the WMC industry see it both highly 
likely (76% of respondents) and highly desirable (100%), that life cycle costing will 
in the future affect the decision-making in large-scale building projects significantly 
more than focusing merely on purchase price (Toppinen et al. 2018b). Furthermore, 
broadening perspective to cover the whole lifecycle of a building (i.e. production, 
construction, operation, end-of-life and energy supply) is not important only in terms 
of costs, but also in the evaluation of the primary energy use and climatic impact of 
buildings (Gustavsson et al. 2010; Dodoo and Gustavsson 2013). 
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Therefore, it seems that more emphasis should be given to the entire life cycle of 
buildings and also the maintenance costs of WMC’s. Knowledge and research about 
the maintenance costs of WMC’s is, however, scarce and conflicting. Ijäs (2013, p. 
193) found out that contractors perceive the maintenance costs in WMC’s higher than 
the corresponding costs in concrete buildings, which makes them unwilling to invest 
in WMC, but according to Tolppanen et al. (2013, p. 176), the overall maintenance 
costs in WMC are at the same level as in houses built with other materials. However, 
comparisons to concrete buildings are hard to make since the number of finished WMC 
projects is low, the buildings are relatively young and the main sources of maintenance 
costs depend much on the material used. With wood, especially wooden facades 
increase maintenance costs, as they require maintenance more often than concrete 
facades.  
Despite the presumably higher construction costs in WMC mentioned above, there is 
also potential for cost savings in WMC caused for example by the lightness of wood, 
fastness of construction and the possibility to use waste from the processes for energy. 
According to Tolppanen et al. (2013, p. 176), the most important competitive 
advantage of WMC is fastness of construction. Construction time is also one of the 
main criterions in choosing construction materials: Swedish architects named it the 
third most important factor affecting the choice of frame material (Hemström et al. 
2011). Fastness is achieved with industrial construction, where components are 
prefabricated indoors and only erection is done on the construction site. Tolppanen et 
al. (2013, p. 174) claim that WMC can be up to 50% faster than conventional 
construction when prefabricated building blocks or modules are used. Shorter 
construction time decreases overhead costs, as less money needs to be spent on wages 
and keeping the equipment on the construction site (Tolppanen et al. 2013, p. 176). 
Hurmekoski et al. (2018) also state that the best ways of increasing the value added in 
the woodworking industries are industrial prefabrication methods and developing and 
harmonizing building codes and standards. 
Fastness together with dryness of construction and lightness of the material were the 
most often mentioned positive experiences of WMC also in the interview study of 
Riala and Ilola (2014). Lightness of wood decreases construction costs, since less fuel 
is needed in transport and lighter and less expensive cranes can be used on the 
construction site (Tolppanen et al. 2013, p. 176).  
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Learning from repeated projects and economies of scale accomplished by increases in 
production volumes could also decrease the costs of WMC. WMC is such a new 
branch in Finland that actors in the sector have not yet been able to develop their 
products as good and processes as smooth as those in conventional building, where 
routines and procedures have been improved during decades of production (e.g. Riala 
and Ilola 2014). According to experts of the construction industry, ways to enhance 
the cost-effectiveness of WMC include improving the knowhow of timber 
construction, prefabrication, building more timber buildings, changing building or fire 
regulations and increasing standardization (Riala and Ilola 2014). Tolppanen et al. 
(2013, p. 176) also mention, that including carbon footprint calculations to the 
standards that create costs could enhance the competitiveness of WMC.  
 
2.5 WMC as an investment 
Analyzing the profitability of WMC as an investment requires considering the 
revenues of WMC and costs addressed in the previous chapter. Revenues in 
construction consist of rent or selling price and capital appreciation. It is difficult to 
say if apartments in wooden buildings could yield more revenue than apartments in 
buildings from other materials since the topic has not been studied adequately, but 
research has shown that consumers might be willing to pay premiums for products that 
have higher environmental quality (Toppinen et al. 2013; Hansmann et al. 2006). 
However, also conflicting results have been presented; in a study by Riala and Ilola 
(2014), some construction industry experts specifically stated that customers are not 
willing to pay more for environmentally friendly construction. The willingness of 
consumers to pay for sustainable construction should be researched more, as should 
the impacts of shorter construction time on the revenues in WMC. 
The lifespan of buildings is also a matter that affects revenues, since a shorter lifespan 
would mean that revenues accumulate for a shorter time. Uncertainty considering the 
lifecycles in WMC might restrain companies entering the industry, since there is no 
proven knowledge about the lifecycles in WMC due to the novelty of the industry. 
However, the material of the main structure might not have such a large effect to the 
lifespan of a building at least according to a study by the Athena institute (2004), which 
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showed that degradation of the main structure is rarely the reason for demolishing a 
building. 
A perhaps interesting speculation about the revenues of WMC is the possibility for 
government subsidies for apartments in WMC’s. Citizens have increasingly demanded 
politicians to reduce Finland’s greenhouse gas emissions in for example the worldwide 
climate strikes, and subsidies for sustainable products and services belong to the 
government’s means of supporting emission reductions. Subsidies are already in use 
for certain sustainable products like electric cars (The Ministry of Transport and 
Communications 2018), and similar subsidies could be offered for wooden 
construction in the form of e.g. subsidies to rents in wooden houses or compensations 
for companies building with wood. Subsidies for WMC have also been mentioned by 
industry stakeholders as a way to reduce the costs of WMC and make it more 
competitive; 76% of WMC professionals wished in a study by Hurmekoski et al. 
(2018) that environmental externalities would be accounted in the prices of raw 
materials and commodities.  
 
2.6 Barriers to WMC 
As stated before, the WMC industry has grown rather slowly, and research has 
identified multiple barriers that have hindered the growth of the industry. One of the 
most often mentioned barriers is the strong path dependency of the construction sector 
and concrete building networks (Mahapatra and Gustavsson 2008, Hemström et al. 
2017). The traditional organizational cultures and project-based structures in the 
construction sector have hindered innovativeness (Kadefors 1995), which delays 
achieving the societal objective of sustainability (Matinaro and Liu 2017). Hurmekoski 
et al. (2018) further claim that socio-technical path dependencies will lessen the impact 
of the construction markets’ trends, such as the need for reduced embodied energy and 
carbon towards 2030, particularly because of cultural reluctance for change and risk 
aversion of the industries. These path dependencies combined with the objective to 
minimize risks and costs also mean that lesser weight is given to customer preferences 
(Hemström et al. 2017) and result in barriers for adopting unconventional approaches 
such as WMC in construction, as dominant technologies are perceived the best at 
delivering the expected market returns (Jones et al. 2016).Likewise, Nordin et al. 
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(2010) specifically state, that WMC market diffusion is likely greatly affected by the 
traditions and patterns of behavior in the construction sector. 
Besides the traditions of the construction sector, barriers to WMC include for example 
lack of knowledge, attitudes and technical issues as well as legislation and cost factors, 
which were already discussed in chapters 2.1 and 2.4. Attitudes as a barrier for WMC 
are strongly linked to the path dependencies of the construction sector, but the choice 
of word perhaps describes and emphasizes more the perceptions of individual 
stakeholders than the shared beliefs and ways of working in the industry.  Ijäs (2013, 
p. 166-168) found that according to developers and structural engineers, the largest 
individual barrier to WMC was appreciation and attitudes, which was named as the 
largest barrier by 22% of respondents. This category included also the long traditions 
in concrete building. The next largest barriers were lack of knowledge and information 
(20% of respondents named it as most important), technical aspects (17%), cost factors 
(16%) and regulation (16%). Also Määttä et al. (2016) raised attitudes as the main 
bottleneck for WMC, followed by the lack of knowledge. Likewise, lack of knowledge 
was pointed out in a study by Toppinen et al. (2018a), where interviewees of the WMC 
sector stated that WMC is still at a very early stage and that the lack of experience and 
positive examples is a problem for the companies operating in the field. 
Different studies have divided the barriers to various measurable and immeasurable 
factors. For example, Giesekam et al. (2014) divided the barriers of adopting lower 
embodied carbon technologies, practices and materials to institutional and habitual, 
economic, technical and performance-related as well as knowledge and perceptions. 
Furthermore, Giesekam et al. (2014) specifically stress that at least the UK lacks 
sufficient client and regulatory drivers of change for adopting sustainable technologies 
and states that the responsibility for emission reduction is not effectively allocated 
within the industry. 
Construction industry experts have also suggested that wood products industry should 
take more responsibility in developing and enhancing WMC and not blame the 
construction companies for not adopting unfinished techniques or materials. For 
instance, in a study by Toppinen et al. (2018a), WMC industry experts pointed out that 
contractors are indeed interested in bringing solutions to the market but not willing to 
develop them themselves and emphasized that the wood industry should be the one to 
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validate wood-based building solutions. Also, the fragmented structure of the wood 
products industry was seen as a problem in a study by Hurmekoski et al. (2018), since 
the mostly small and micro firms operating in the wood products industry in Finland 
lack sufficient know-how and capital needed to enhance WMC in the demanding 
Nordic markets. 
Furthermore, studies have identified problems but also possibilities in the marketing 
of WMC. Regulation and general attention related to climate change is seen as the 
driving force in the growing popularity of WMC, but experts of the WMC industry do 
not believe that the ecological nature of wood as construction material is currently 
captured well enough and utilized sufficiently in WMC marketing and communication 
(Toppinen et al. 2018b). Interestingly, Toppinen et al. (2018b) also gained indicative 
results of personal health benefits outweighing generic environmental benefits as the 
main rationale for choosing to live in a wooden building, which should perhaps be 
emphasized to a greater extent in the marketing of WMC. However, even though 
health benefits might be important for consumers, WMC industry representatives are 
not confident that the potential positive impact on human health and the functional 
qualities of wood (e.g. hydrothermal, acoustic, antibacterial) could provide any 
significant competitive advantage to companies operating in the field in the short-term 
(Hurmekoski et al. 2018). 
 
2.7 Future perceptions 
Perceptions about the future of WMC affect the decisions of companies already acting 
in the WMC industry and those interested in entering the industry. According to 
Toppinen et al. (2018a), WMC industry experts are fairly confident that the use of 
wood in construction will increase in the future. However, they do not fully trust in the 
transformative power of changes occurring within the WMC sector (Toppinen et al. 
2018a) and the market diffusion of WMC does not look very probable in the coming 
years mainly due to the barriers mentioned previously (Hurmekoski et al. 2018). The 
next paragraphs introduce previous research about overcoming these barriers in order 
to achieve market diffusion. 
One way for the market share and profitability of WMC to increase would be through 
increased consumer demand. In a study by Toppinen et al. (2018b), WMC experts 
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believed that growing demand for green building and sustainable living will make 
sustainability a megatrend in housing and that competitiveness of WMC could 
improve significantly through growing consumer demand. Also Hemström et al. 
(2011) state that emphasizing environmental performance in material selection either 
through consumer demand or policies could improve the prospects for wood frames. 
However, the discussion about consumer demand and preferences has also 
controversial features, since construction industry stakeholders claimed in a study by 
Riala and Ilola (2014) that consumers do not have strong preferences on frame 
materials. Furthermore, mere sustainability has not influenced material selection in 
construction much at least until the beginning of this decade, since in a study of 
Swedish architects, climate impact and sustainable development were only on ranks 
12 and 13 of factors that affect the choice of frame material (Hemström et al. 2011). 
Thus, in order for WMC to achieve market diffusion, those pursuing it should perhaps 
not trust only on consumer demand as a driver for the growth of the industry, but rather 
try to become competitive on the industry’s own terms. In fact, WMC industry experts 
believe, that wood will have become a competitive construction material by 2030 
(Toppinen et al. 2018a). The factors affecting the competitiveness of WMC have been 
studied to some extent and the next paragraphs present the findings of these studies. 
According to Toppinen et al. (2018a), the most important internal factors influencing 
the competitiveness in WMC were speed of construction, standards and standardized 
product systems, cost efficiency and co-operation, whereas the most important 
external factors were improving know-how, influence from city planning, building 
regulations, R&D and demand for WMC via public procurement. Toppinen et al. 
(2018a) stated that skilled architects and builders as well as standardized building 
systems are especially important in improving the competitiveness of the WMC sector, 
whereas Riala and Ilola (2014) stressed the internal factors and concluded that 
lightness, speed of construction and prefabrication are the best possibilities for wood 
to compete on its own terms. Tolppanen et al. (2013, p. 174-177) also emphasized the 
fastness of WMC and argued, that WMC can become even faster in the future by 
developing the logistics of WMC and completing multiple attractions with the same 
crew, which creates time-saving routines. Haapio (2013) in turn stressed the 
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importance of research, succeeded reference projects and product development as 
ways to increase the use of wood in construction. 
Researchers have also highlighted collaboration, networking and organizational 
changes as means to enhance the competitiveness and profitability of the WMC sector. 
For example, Toppinen et al. (2018a) concluded, that developing technical 
infrastructure and project-based business networks are in a key role in improving the 
competitiveness of WMC, and that also cross-sectoral collaboration and business 
networks between players are needed. Also Nordin et al. (2010) paid attention to 
collaboration and networks in their case studies about Swedish timber housing 
companies and concluded that the currently niche WMC industry could be broadened 
by re-structuring WMC business networks. Organizational changes were also seen as 
a better way to increase the value added in the wood products industry than cost 
reductions by Parvinen et al. (2009). 
Political means have also been mentioned as a way to increase the market share of 
wooden construction. Hurmekoski et al. (2018) studied the means to achieving the 
long-term targets for green building and found that the goals could be achieved either 
by increasing competition and credibility among construction professionals or by 
establishing more direct policy support means. Political means were found to be more 
efficient, but industry stakeholders found them unattractive. Instead, stakeholders 
wished that risks of WMC would be lowered by successful reference projects and 
standardization of wood-based construction elements, which would increase 
competition. The authors also concluded that the authorities might need to use new 
means of promoting the business opportunities in green building. 
The first two chapters of this thesis introduced the concept of WMC and previous 
research related to the profitability of it. Next chapters present the methodology and 
results of this study and finally the results are linked to previous literature. 
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3 Data and Methods 
 
3.1 Semi-structured theme interview method 
This study was conducted by qualitative semi-structured theme interviews with 
professionals of WMC. When the aim of the research is to examine novel topics with 
little prior research and find new points of view like in this study, the research method 
is most often qualitative (Hirsjärvi et al. 1997, p. 129). Interview was chosen as the 
method, since it enables combining the thoughts and experiences of multiple players 
in the field and thus forming a general view of the situation. Interviews are especially 
good for researching areas where the amount of previous research is modest (Hirsjärvi 
and Hurme 2004, p. 35). 
Semi-structured interviews are set between structured and open interviews. They do 
not follow a strict, predesigned questionnaire like structured interviews do, but rely 
more on free discussion about themes that are decided and thoroughly prepared 
beforehand. The questions are most often open-ended unlike in structured interviews, 
where also response options are limited. In comparison, open interviews do not follow 
any structured questionnaire, not all interviewees need to answer to questions about all 
the same themes and the role of the interviewer is very important as an active partner 
in the discussion. (Eskola and Suoranta 1998, p. 86) 
Since interview questions are not tightly limited in semi-structured interviews, there is 
room to discuss quite freely also about topics that emerge during the interview. Some 
aspects might be such, which the researcher has not thought of when planning the 
interview, and the free format of semi-structured interviews allows the researcher to 
focus also on these. This reduces the risk of missing some important aspects due to 
restrictions to topics set by a strict questionnaire like in a survey or a structured 
interview, where the questionnaire might not include all the relevant questions, thus 
leading to incomplete results (Hirsjärvi and Hurme 2004, p. 37). 
Theme interviews require active participation and preparation from the interviewer, 
since they need to react to the answers of the interviewees and direct the conversation 
without relying too much on pre-defined questions. However, they should 
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simultaneously be neutral and not state their own opinions or argue with the 
interviewees (Hirsjärvi and Hurme 2004, p. 97). Personally, I found that it is very 
important that the interviewer is well prepared for the interviews and familiar with the 
topic, so they can ask the right questions that will provide new insight. Also, 
interviewing professionals about a topic like WMC requires sufficient background 
knowledge about the subject from the interviewer, so that time is not spent with the 
interviewee explaining the basics about the topic but the participants can discuss on a 
deeper level from the start. 
 
3.2 Data  
 
3.2.1 Number of interviews 
The data consist of six semi-structured theme interviews. The respondents represented 
construction companies, element suppliers, a contractor and an organization whose 
aim is to advance the wood construction industry. Titles of the interviewees include 
for example CEO and Director, Sales and Development. All interviewees were male. 
The sample of six was found to be large enough considering the limitations and 
purpose of this study. The same opinions and proposals arose in many of the 
interviews, and there were only a few things that were mentioned by only one of the 
interviewees. Thus, adding the number of the interviewees would not have necessarily 
given this research any new information, which is called saturation of the data (e.g. 
Eskola and Suoranta 1998, p. 62). Furthermore, as WMC is a new and still marginal 
method of construction and there are not that many companies that have built or 
ordered wooden multistory apartment blocks, the number of possible interviewees that 
fulfilled the requirements was not overly big and these six interviewees represent the 
defined target group of this study well. Also according to Hirsjärvi and Hurme (2008, 
p. 59), when a study does not aim for statistical significance but is a qualitative study 
like this one, even a few interviews can provide enough data to create a deep 
understanding of a phenomena and to find new theoretical views.  
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3.2.2 Data collection 
Possible interviewees were identified during a literature search for newspaper articles 
about WMC and existing contacts of the sponsor of this study, Dasos Capital, were 
also utilised. As is typical for qualitative studies (Hirsjärvi et al. 1997, p. 155), 
participants were chosen by purposive sampling, meaning that the researcher relies on 
their own judgement when choosing participants to a study instead of using probability 
sampling techniques. Furthermore, it was assumed that the number of possible 
interviewees that fulfil the requirements would be too small for probability sampling 
techniques. The requirements set for the interviewees were that they: 
1) are in a decision-making, senior level position in their company and 
2) have experience about WMC from some point of the supply chain; either as a 
contractor, element supplier, or a client.  
Nine suitable persons were recognized quite easily and interview requests were sent to 
them by email at the end of November 2017. The response rate was relatively high: of 
the 9 invitations sent, 6 agreed to do the interview and 3 left the invitation unanswered. 
The three persons that did not answer were not contacted again, since a sample of six 
interviews was found satisfactory. 
The relatively high degree of participation might be due to the funding of this thesis 
by Dasos Capital, which was mentioned in the emails where interviews were 
requested. Two of the interviewees had already been in some kind of contact with 
Dasos Capital and some of the others might have wished for an opportunity to co-
operate with them in the future, which might have motivated them to participate in the 
interviews. Furthermore, the respondents might have hoped that this study would 
prove that WCM was cost competitive now or could be in the future, which could 
make new investors and clients interested in WMC. The thesis could this way be 
helpful for the interviewees and perhaps make them more willing to participate. 
Motives of the interviewees are linked to reliability and validity of the study, which 
are discussed in chapter 5.2. 
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3.2.3 Interview questions 
As the interviews were semi-structured, some questions about the themes of this study 
were prepared beforehand but they worked mainly as guidelines and starting points for 
conversation and left space for emerging questions. Theme interviews do not require 
the questions to be asked in a particular order and all interviewees do not have to 
answer all the same questions, as long as all themes are discussed to some extent 
(Eskola and Suoranta 1998, p. 86). In this research, the interviewees had different 
backgrounds and experience of WMC and therefore the questionnaires were 
personalised for each interviewee based on previous knowledge of the company they 
presented and WMC projects they had participated in. Initially, the areas of interest in 
the interviews were divided to three themes: 
1) Costs 
2) Revenues 
3) Finance 
A general plan for the research questions is presented in Appendix 1. The three themes 
represent the initial areas of interest in this study. However, the study’s focus had to 
be switched after a few interviews were held, as it became evident that discussions 
about some of the predefined themes did not reveal much new information, whereas 
other themes provided to be more fruitful. At first, the main topics of interest were the 
current cost level and availability of financing to the companies, but as it turned out, 
the interviewees could not reveal any exact cost figures and did not have much 
experience about financing. Instead, they had a lot of thoughts about the future 
development of the industry and how profitability of WMC could be enhanced, and 
therefore the research questions were specified during the analysis of the results to 
have a bigger emphasis on future development. This was possible, since qualitative 
research leaves room for research questions to develop during the research, as 
suggested by Maxwell (2009).  
Each theme included several questions, but as the interviews resembled more free 
discussion than a structured interview, the prepared questions worked mainly as a 
support list for the interviewer. Some questions, like the question about the current 
cost level in WMC, were more strictly defined and also answers to these were quite 
direct and unambiguous. However, some questions or themes were commented in 
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many parts of the interviews, and these separate comments had to be united in the 
analysis of the data to find out what the holistic view of the interviewee was to these 
questions. Especially the ways of advancing WMC arose also in answers to other 
questions. 
 
3.2.4 Interviews 
The interviews were held in November and December 2017. All interviews were held 
in Finnish and recorded using mobile phone with the permission of the interviewees. 
Four interviews were held at the offices of the interviewees, one was held at the office 
of Dasos Capital and one was held in Skype due to long distance between the 
interviewer and the interviewee. Jenni Laininen, who worked as an Investment 
Manager at Dasos Capital at the time and was the instructor of this thesis at the 
company, was present in one of the interviews but the rest of them were held with only 
the interviewee and the interviewer. The duration of the interviews ranged from 30 
minutes to an hour. 
The interviews started with an introduction of the thesis and the interviewer, after 
which the interviewees introduced themselves and their experience of WMC shortly. 
After this, the interviewer led the discussion so that all themes were handled. The 
interviewees had different personalities and perhaps different perceptions about what 
kind of a situation the interview is, and so all interviews were different considering 
how much and how the interviewer took part in the discussion. With some, the 
discussion resembled more a normal dialogue with the discussion flowing naturally 
from one theme to another, while some interviewees were perhaps more reserved and 
the answers were shorter, which made it harder to continue smoothly from one topic 
to another. Despite this, the atmosphere in all interviews was quite relaxed at least 
from the interviewer’s point of view, and it felt like there was a sense of trust between 
the interviewer and the interviewee. 
All interviews were transcribed word to word shortly after the interviews, excluding 
only some confidential parts. According to Hirsjärvi and Hurme (2008, p. 185), the 
quality of the interviews is better if the interviews are transcribed as fast as possible. 
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3.2.5 Data analysis 
The aim of analysing qualitative data is to condense and combine the data to a distinct 
form, which provides new information about the topic of research (Eskola and 
Suoranta 2008, p. 137). The results of this study were analysed with qualitative content 
analysis, which is often also called thematic analysis. However, thematic analysis 
mainly refers to classifying the data under certain themes, while content analysis 
means that the data is condensed and analysed to find similarities and differences in 
the data (Tuomi and Sarajärvi 2009, p. 93-110). 
The analysis was done inductively as opposed to doing it deductively, which is typical 
for qualitative research (Hirsjärvi et al. 1997, p. 155). Inductive analysis means that 
the data is analysed objectively based on the research questions and the results are then 
linked to existing theory, rather than letting existing theory lead the analysis like in 
deductive analysis (Tuomi and Sarajärvi 2009, p. 95). 
As it is very important that the researcher knows the research material thoroughly 
(Eskola and Suoranta 2008, p. 151), the analysis of the results started with reading the 
whole transcribed material through multiple times. This helped to get an overall image 
about the data and to recognise themes, to which the results could be categorised into. 
The data were read through also later during the analysis to ensure that the results 
presented the data truthfully and did not concentrate too much on things that were not 
discussed in depth in the interviews. 
Thematic analysis was used to organize the transcribed material to separate MS Word 
documents according to distinctive themes, like maintenance costs and construction 
time. This way the answers of all interviewees to the same question could be 
condensed and analysed more easily. However, as mentioned already in chapter 3.2.3, 
thoughts about questions like “How do you think the competitiveness WMC will 
develop and why?” could be found in many parts of the interviews and it would not 
have made sense to detach these comments from their context to a separate file, since 
context influenced how these comments should be interpreted. Therefore, analysing 
these broader questions was more difficult and required making interpretations and 
connecting comments from many parts of the interviews. Making lists of things 
mentioned in the interviews together with notes made during the interviews were used 
to help in the analysis of these questions before the final results could be formed. 
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The formation of the final results required a holistic view of the interviews and 
interpretations justified and verified with separate comments. The analysis required 
returning to the interviews multiple times and checking that the interpretations were 
consistent with the answers of the interviewees. The analysis is interaction between 
the researcher and the data, and the researcher affects the results (Ruusuvuori et al. 
2010, p. 9-11). Being aware of their role and describing how the results were derived 
from the data improves the reliability of the results, which is discussed in chapter 5.2. 
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4 Results 
The following analysis of the interviews is divided between the current situation and 
future development of WMC. First, the current situation is introduced, focusing on the 
current cost level and profitability including construction and maintenance costs and 
differences in construction time compared to conventional construction. Second, the 
views of the interviewees on future development are analysed including an 
introduction of means to decrease costs and develop the industry in the future. 
Illustrative citations from the interviewees are written in italics. 
 
4.1 Current cost level 
The first research question of this study was “what are the perceptions of experts of 
the WMC industry on the current cost level in WMC?”, and therefore all interviewees 
were asked about their opinions on the current cost level of WMC. Four of the 
respondents answered, that building multistory apartment blocks is currently more 
expensive with wood than with concrete. They could not give accurate numbers since 
they are commercial secrets, but they gave numeric estimations that varied from 3% 
to 20%. One of the interviewees thought that the costs are at the same level, and one 
was uncertain about the level of the costs and stated that the general unawareness of 
the costs is his main concern since clients would want proof from finished projects. 
Comparing costs between wood and concrete or even single WMC projects is 
complicated, since costs depend greatly on the decisions that the planner and 
construction company make and differ according to techniques, materials, companies, 
geographical locations etc. Furthermore, two of the interviewees mentioned that many 
of the WMC projects currently completed are prototypes or flagship projects where 
the companies have intentionally chosen expensive solutions and materials, which 
makes comparisons to concrete insensible.  
“Basically all WMC’s built in Finland are prototypes, meaning that 
they are all planned for the needs of this one building, and then there 
can also be some status value on the building, that it has been made a 
little special and ambitious and sort of a flagship for wooden 
construction, they are more expensive than concrete construction” 
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The interviewees also contemplated the role of public support in the conversations 
about costs. One of the interviewees argued, that since most of WMC projects are 
funded by The Housing Finance and Development Centre of Finland (ARA), and ARA 
does not accept higher costs for wooden construction than for other techniques, the 
costs for the client must be the same. However, he later added that ARA does not act 
completely transparently, and that in practice it defines its level of support individually 
for each construction project.  Another interviewee also argued that ARA does support 
WMC by accepting higher costs from them. 
The next sections will cover the comments of the interviewees about the current cost 
level and matters affecting it. The analysis does not differentiate or compare materials 
and techniques much, since the aim of this thesis was not to find the most cost-effective 
way to build with wood, but to examine the overall cost level and profitability of 
WMC. To add, it would not have been sensible to state that one technique is better 
than the others based on these interviews, since the sample is small and only covers 
one or a few companies using the same techniques.  
 
4.1.1 Reasons for higher cost level 
The discussions about the costs of WMC also yielded responses to the second research 
question, “which factors affect the profitability and market share of WMC?”. The 
reasons that the interviewees gave for the higher cost level in WMC included limited 
experience, low number of actors, location, planning and tendering. 
According to the interviewees, the main cause for higher costs is limited experience of 
the constructors. Two of the interviewees even mentioned that companies add 
additional risk to their calculations due to the novelty of the industry. According to 
one of them, the lack of established ways of making contracts and uncertainty about 
the division of risks and costs cause costs to overlap. Another interviewee argued, that 
while the techniques in the element factories still require refinement, even more 
improvement is needed in operations at the construction site. 
Difficulties also occur because of lacking practises and unfamiliar ways of negotiating 
tenders. One of the interviewees gave an example of an undergone project, where the 
company had tried to get an offer for a property with regular competitive tendering, 
but did not succeed to get an offer with costs low enough for any building technique 
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of WMC. The process proceeded only when the client made contacts within the 
industry and negotiated a contract with one company that would drive the project 
forward. The building was designed so, that they checked after each step if the costs 
were on an acceptable level, and if not, required changes were made. According to the 
interviewee, the final design of the building was a result of many compromises and the 
costs were within the required limits even though the contractor did slightly exceed 
their cost estimate. According to the interviewee, the excess costs in this particular 
project resulted from lack of experience on the contractor’s side and challenges caused 
by the building lot. 
In the above example, the contract could only be made after the company collaborated 
with an element supplier to plan the site. Also another interviewee mentioned that the 
low number of material and element suppliers in the field causes problems, because 
materials of different suppliers are not compatible. This means that the project cannot 
be tendered the conventional way, but the material supplier must be decided before 
any planning can begin, as in the above example. Therefore, according to the 
interviewee, there is not enough pressure for the supplier to decrease costs once they 
have gotten a project, and the supplier must be a company that the client trusts. One 
interviewee also mentioned, that it is possible to get the best price to quality ratio with 
competitive tendering and another one claimed, that tendering is the traditional way of 
seeking for competitiveness and that since this is currently not possible in WMC, the 
companies operating in the industry should find other ways for increasing their 
competitiveness.  
“The problem of wooden construction at the moment is, that unlike 
other construction, it is based mainly on company-specific systems and 
this way the possibilities for competitive tendering are different than 
otherwise, for example in concrete construction. In concrete 
construction, everyone knows how to build and everyone builds with 
the same style, and you can in every attraction tender every part with 
as many actors you want, and this is the traditional way of seeking for 
competitiveness. This does not work in wooden construction, which is 
why something else is needed for wooden construction.” 
However, one interviewee had a different opinion and emphasised that he does not 
believe that there is a significant difference in costs even though materials cannot be 
tendered, but continued that it was anyhow a lousy starting point for competition. 
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When asked about single cost factors that might be higher than with concrete, the most 
often mentioned cost was the cost of planning, mentioned by four interviewees. One 
of the interviewees claimed that wooden buildings require in general more planning 
than concrete buildings, whereas another interviewee said that planning itself does not 
cause that much costs, but the decisions made there affect the overall costs 
considerably. 
”Planning itself is a relatively small cost in the big picture, but the 
decisions made in planning cost […] on-site construction should be 
minimized, since it is a fact that construction in a factory is 
considerably cheaper than on-site, so when the elements are 
prefabricated when they are taken on-site, it brings large savings when 
you do not have to construct so much on-site. So, planning or the cost 
of planning in itself is not so significant, more the way it is planned.” 
Another problem that arose in the interviews was that there are not enough companies 
in the industry and therefore not enough competition. However, the respondents also 
mentioned that a high number of WMC constructors does not help, if clients do not 
order WMC’s.  
 “From the perspective of a constructor, we have too little supply, we 
do not have enough actors, enough competition in the sector, it is sort 
of a problem that there is no supply. But when you ask a wood products 
manufacturer, they have it the other way around, they have no 
demand”. 
“We need constructors, but even if we had constructors, we will not get 
WMC’s if clients do not want them. So there is the largest, I do not 
know, resistance, but there is not enough will.” 
One interviewee also mentioned weather shelter and sprinkler costs as cost-increasing 
factors in WMC, but even he did not see them having too much of an effect on 
profitability and stated that comparing single cost factors between different techniques 
is not reasonable. 
The interviewees were not specifically asked if there were any individual costs factors 
that would be smaller than with concrete, but one of the interviewees mentioned that 
wooden buildings require considerably less finishing than concrete buildings, which 
can easily save 50€/m2. Another interviewee said, that it might be easier or cheaper to 
get a property for WMC than other types of construction in some municipalities that 
favour WMC, which would decrease costs. However, another interviewee commented, 
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that only few properties are appropriate for WMC at least when it is executed with 
prefabricated box units, and that elsewhere the property in fact raises costs making the 
company unprofitable in these properties. Another interviewee pointed out that 
location also affects costs, and stated that their costs are equal to building from 
concrete in Uusimaa and university cities, but not in smaller cities. 
 
4.1.2 Maintenance costs 
All interviewees were asked about their views about the magnitude of maintenance 
costs in wooden multistory apartment blocks. Maintenance costs do not actually 
depend on the construction material that much, but more on the choice of surface and 
facade materials, as was pointed out in the interviews. However, construction material 
and solutions made in planning do affect the energy efficiency of the house and thus 
the heating costs. Maintenance costs were included in the questionnaire, since it is 
important to find all possible factors that can create differences in costs and therefore 
profitability in WMC. 
The problem with evaluating maintenance costs in WMC is that there is not enough 
actualized cost data from longer time periods. This was also acknowledged and pointed 
out by the interviewees, who stressed that their comments were only perceptions and 
not for the most part based on actual comparisons or accumulated data and wished that 
the topic would be studied to a greater extent.  
“Our knowledge about this matter is based mainly on rumours, but we 
should have scientifically valid proof.” 
The assumptions of the interviewees regarding the maintenance costs in WMC were 
positive: none of the respondents saw any reason why maintenance costs in wooden 
buildings should be higher than those in concrete buildings. Two of the respondents 
presumed that the costs would be the same as with concrete buildings, whereas the 
remaining four were uncertain whether the costs were on the same level or even 
smaller than with concrete. Furthermore, two of the interviewees said, that “at least 
there has been no surprises” in already built houses, which they found positive.  Next 
paragraphs explain the interviewee’s thoughts on different sources of maintenance 
costs. 
34 
 
Heating costs were mentioned to be the biggest single cost factor in maintenance costs 
by two of the interviewees. Four of the interviewees argued that heating costs should 
not differ from those of concrete houses, and two even thought that the energy 
efficiency of wooden houses could be better than that of concrete houses. One 
interviewee emphasized that all buildings must fulfil the same energy requirements, 
and therefore energy efficiency must be at least the same. 
Two interviewees mentioned that facades from different materials might create 
differences in maintenance costs, but also in this case the interviewees did not 
recognise that any one material would outrank other materials. According to one 
interviewee, wooden facades require maintenance more often than concrete facades, 
but they had proved wooden facades cheaper in some destinations when calculating 
life cycle costs. Another interviewee said that it is unclear which material is the most 
affordable in the facades and named it “an everlasting debate among researchers”.  It 
was also pointed out, that the choice of the material for the facade depends on the 
cityscape: the facade should look “reasonable” and match the city plan. 
One interviewee also mentioned that there have already been water damages in 
WMC’s, and they have been treated without any bigger problems. Another interviewee 
mentioned sprinkler maintenance as a cost but did not believe it to be significant. 
As a conclusion, the problem with maintenance costs of wooden buildings is the lack 
of data, but all interviewees believed that maintenance costs should be at least on the 
same level as with other materials, if not even lower. Furthermore, two interviewees 
mentioned that the maintenance costs do not depend greatly on the material used, but 
are the result of planning and product development, which should be considered in all 
types of construction. 
“I would turn this question about the maintenance costs in WMC so, 
that controlling maintenance and life cycle costs are a part common 
project management in all buildings and all construction”. 
 
4.2 Construction time 
Construction time was discussed in the interviews, since it is often said to be one of 
WMC’s benefits. Construction time can be divided into time spent in a factory and 
time spent on-site, i.e. erection time.  The division between these two differs between 
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different techniques and materials, and these differences were also discussed in the 
interviews. Notably, it was mentioned that using prefabricated box units was faster 
than building from concrete, but large wooden elements might not have the same 
advantages. It was especially mentioned that using prefabricated box units does not 
shorten the overall construction time, but that work is only shifted from the 
construction site to the factory. In the following paragraphs, construction time means 
the on-site construction time, if not mentioned otherwise. 
 
4.2.1 Benefits of shorter construction time 
The benefits of shorter construction time include smaller financial and labour costs 
and less disturbance to the environment. One of the interviewees estimated that the 
savings could be tens of euros per square meter. Three interviewees admitted that 
shorter construction time would create savings in financial costs, since payments 
would start to accumulate sooner. The other three did not comment about this, and it 
felt like this was a topic they had not thought of that much. Two interviewees also 
answered, that the shorter construction time does not affect their revenues in the 
current ARA-funded model. 
Two interviewees argued that shifting work from on-site to factories significantly 
reduces costs, since work efficiency is much higher in factories due to standardized 
work stages and automation. It was mentioned that shorter construction time on-site 
releases the workers to other sites earlier, which decreases especially overhead and 
supervision costs. This would mean that the one who benefits most is the contractor, 
and not so much the client. Additionally, one of the interviewees mentioned that the 
fastness of wooden construction is beneficial especially in complementary building, 
since it disturbs the surrounding environment for a shorter time. 
 
4.2.2 Factors affecting construction time 
The interviewees estimated that wooden construction is currently 20-30% faster than 
construction with concrete, and one interviewee even said that the difference is 50%. 
Even though everyone saw that on-site construction times is shorter with wood, they 
thought that it was not fully utilized yet, meaning that houses could have been built 
even faster or that no one really benefitted from the faster erection since this was not 
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taken into consideration in planning. Reasons for this included poor project 
management and lack of experience on the constructor’s side, which results in too 
complicated and time-consuming solutions in planning. 
“All houses are designed from scratch, they are designed individually, 
there will not be any similar modules, all the building parts, 
components that are needed are ordered separately and the fastness 
cannot be utilized since all have their delivery times, and no repetition 
or familiarization is generated.” 
It was also mentioned that the clients have not realized the possibility of shorter 
construction time and thus cannot take advantage of it. One interviewee compared 
WMC to concrete construction and argued, that problems in the worksite can be solved 
quickly when the material is concrete, since people already have experience from 
similar problems. By contrast, in WMC sites it can take weeks to solve even minor 
problems, since there are no ready-made solutions. Project management, process 
planning and supply chain management were mentioned essential in being able to 
utilize the possibility of faster construction. 
Taking into consideration the current inefficiencies and ignorance, it seems logical that 
all of the interviewees thought that construction time could further decrease in the 
future. One of the respondents saw it possible that the construction time could be as 
short as two months, while another one said that five months would be possible but 
not shorter. A decrease in construction time would, according to the interviewees, 
require more construction projects and learning from these.  
As a conclusion, all of the interviewees thought that building with wood is faster than 
with concrete, but the fastness has not fully actualised yet due to lack of experience 
and problems in project management. The respondents were optimistic that the time 
will shorten in the future. 
 
4.3 Future development 
As stated earlier in this chapter, four out of six interviewees said that WMC is currently 
more expensive than building from concrete, and that the most important reason for 
this is the small number of completed projects and therefore lack of experience. The 
third and final research question of this study was “how could the profitability of WMC 
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be improved in the future?” and the next paragraphs will provide answers to this 
question. 
The interviewees were quite optimistic about the future: all of them believed that in 
the future the profitability of WMC will improve. Furthermore, they seemed convinced 
that there would be consumer demand for WMC’s. One of the interviewees mentioned, 
that as long as there is enough demand for WMC, the prices must come down. Another 
did not believe that the costs would decrease, since “costs always increase, it is a funny 
feature of them that they never decrease”, but maybe also the first comment could be 
understood more as improved profitability even though costs would have actually 
increased. 
Three of the interviewees also gave their estimates about how the market share of 
WMC might develop. Two of the interviewees estimated the market share to be 20%, 
another without a time estimate while the other said that it “would be good if it was 
reached in the next 10 years”. The third interviewee saw it possible that WMC could 
reach a market share of 30% in the next 10 years, with the assumption that there is 
enough will to advance it and it is perceived as a good and functional method. 
Considering the market share is important not only due to the targets set by legislators, 
but also because the scale of production affects production costs as well, as was 
pointed out by one of the interviewees. However, according to another interviewee it 
is normal that the most commonly used technique is the most affordable one, since 
there are many companies that use it, practises are established and there is competition 
among companies, which can be a driver to lower costs to gain competitive advantage. 
From this point of view, higher market share would be beneficial for WMC. 
“The most common [building technique] is always the most affordable 
one, and this is because the most common one is the most well-known, 
it has the most actors and the possibilities for competitive tendering are 
the best. The most common solution can even be more complicated than 
the simplest solution, but even so, it is always the most affordable one.” 
“The biggest thing is, that first an industry needs to be born. We talk 
about industrial construction, where scale is extremely significant […] 
as long as there are no attractions, competitiveness will not be any 
better. What I am maybe trying to say, is that in the future there will be 
more actors, more attractions, which will decrease unit costs, and this 
is an inevitable progression.” 
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Market share is also a particularly interesting question, since concrete is the current 
market leader and main competitor of wood in construction materials for multistory 
apartment blocks, and there has been conflicts between the concrete and wood 
construction industries in the media. One of the interviewees stated, that he does not 
see it beneficial to create tension between concrete and wood construction industries, 
since the materials have different properties and are suitable for different projects in 
different circumstances, and also another one declared that the concrete construction 
industry has no need to worry. 
“I don’t think that it [wooden construction] will ever override concrete 
[…] concrete construction does not need to worry, they have earlier 
arranged their position so well that they will have work to do.” 
The different properties of different materials were often pointed out in the interviews. 
The interviewees hoped that construction material would be in the future chosen 
according to which material fits the attraction best and that different materials would 
be genuinely competitive. The responses also included criticism towards politicians 
and decision-makers; instead of city planners or politicians dictating the material in 
some attraction, the interviewees hoped that wood would be chosen as the material 
since its qualities fit the attraction best. 
“Also a constructor’s dream would be, that we would have three 
genuinely competitive materials [wood, concrete and steel], that is the 
way it should go. There comes a project, you think which material fits 
here best, and not just try to force wood everywhere.” 
“I belong to the school of thought that instead of zoning a building lot 
suited only for wood, we should zone a lot where wood can manage 
with its own products and the actor can decide the way to execute the 
attraction. In the beginning, when there are still so few actors, it is good 
that we get some help from city planning, but in the future we need to 
get to the point where everyone manages on their own.” 
 
4.4 Ways to increase the profitability of WMC 
The positive development that the interviewees believed in will not happen without 
any effort, and the interviewees listed multiple things that could improve the 
profitability of WMC. The mentioned means to increase the profitability of WMC 
were divided to internal and external factors in the analysis of the results and are 
presented in table 1. Internal factors mean the ways that the companies in the value 
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chain of WMC can use inside the company, whereas external factors require 
cooperation with other stakeholders.  
 
Table 1. Ways to increase the profitability of wooden multistory construction 
discovered in this research. 
Internal factors External Factors 
Learning 
• Increase in the productivity of 
labour 
• Decrease in construction time 
Cooperation with Other Companies 
• Developing better functioning 
ways of making tenders 
Product Development 
• Creation of new concepts 
• Accuracy 
• High-quality products 
• Decrease in the prices of 
materials 
Dialogue with Public Administration 
• Loosening regulation 
• Harmonizing regulation across 
different countries 
• Special construction instructions 
for wood 
Industrial Construction 
• Automation and prefabrication 
 
 
4.4.1 Internal factors 
All of the interviewees mentioned learning as a way to improve profitability. The 
interviewees hoped that getting more experience from an increased number of projects 
would increase the productivity of labour and decrease construction time, as processes 
get smoother. It was mentioned earlier that solving problems on site takes a long time 
in WMC, and according to the interviewees, these problems might also be avoided or 
at least solved faster due to learning. Furthermore, the interviewees stressed that 
instead of waiting for someone else to develop the industry further, the companies 
should start experimenting with simple enough solutions and trust that the know-how 
will develop in the process. 
 “I see it so, that now that we are in my opinion sort of waiting and 
waiting for when and how it [wooden construction] will start to boom, 
that it will come when we get on doing it and learn from it, it will come 
more competitive all the time, and when we have essentially 
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governmental support on this, that really the norms and regulation are 
loosened to a sensible level for wood, that it will develop favourably.” 
“We should just have the courage to start doing and making simple 
solutions, not to aim too high at first and try to take some fancy 
examples from abroad and say that we need to have this, but start to 
study WMC. The know-how will come in time, and this way costs will 
decrease and competition increase.” 
The second theme that emerged in the interviews was product development. At least 
two interviewees hoped for breaking off from the traditional way of doing things and 
creating new concepts specifically designed for wood that would allow large-scale 
production. Some interviewee stated that the whole industry could transit to a new way 
of thinking; not copy what has already been done before, but create new solutions and 
new concepts and thus offer additional value to the customer.  As mentioned earlier, 
planning costs in WMC are high, but according to the respondents, developing 
products that are pre-designed but could be modified to fit each customer’s needs could 
diminish them.  
“In construction we also need these actors, who in a way come and 
bring a whole new way of thinking and renew it this way. Wooden 
construction has a very good opportunity here, since many things 
related to industrial activity are solved automatically in it.” 
“When we are not building prototypes anymore, but we have this 
certain WMC system that we can utilize and not always design 
everything from scratch and have this way thought of cost-efficient 
solutions, but still solutions that are good enough for the end-user, then 
we can get to even lower prices than with concrete.”H1 
Also good quality of products and accuracy in measurements were mentioned as ways 
to gain competitive advantage and reduce costs from reclamations. Construction 
companies also hoped that the prices of raw material, especially CLT, would decrease. 
Furthermore, one of the interviewees stressed that not all responsibility of the 
industry’s development should be put on constructors but wood product manufacturers 
should also do their share of product development. The interviewee claimed, that the 
constructors do not want to be developers of new systems, but more the ones who take 
them to use. 
The third theme that arose in the interviews was industrial construction, meaning the 
automation of different stages of work and prefabrication of construction elements. 
The interviewees saw that automation would be beneficial in both planning and the 
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actual construction work. Prefabrication allows using automated work in factories and 
diminishes time spent on-site, which according to the interviewees decreases labour 
and overhead costs and also shortens the exposure to weather that might create water 
damage. 
“Every building technique has its pros and cons and everyone must find 
their own way of doing things. I claim, that in wooden construction, 
improved productivity of work enabled by industrial construction is the 
solution to these things.” 
“I want to emphasize that wood enables us industrial construction. I 
specifically believe in industrial construction, that we can make larger 
entities in factories […] in a way wood brings many good things to 
marketing, brand, image, greenness and such, but the true reason why 
we use wood is that it allows us an industrially efficient process.” 
 
4.4.2 External factors 
Even though it is important that the companies try to internally enhance their 
operations and aim for more cost effective production, the interviewees also mentioned 
cooperation with other companies and dialogue with public administration as means 
to increase the industry’s profitability. 
The interviewees saw that instead of every company developing only their own 
processes and products, they should also concentrate more on communication and 
cooperation with other companies in the value chain. For example, it was mentioned 
that better functioning ways of making tenders are needed in order to avoid the 
problems in making contracts mentioned earlier. The interviewees stated, that the 
growth of WMC and transition towards a more sustainable construction industry 
would require companies working more together. 
“When we speak of influence from the society, the biggest point in my 
opinion is that we should create such conditions, that the whole 
industry can grow, that separate blocks cannot develop independently, 
regardless of others.” 
The interviewees also stated that the role of public administration should not be 
underestimated. City planning affects construction companies greatly, and one 
interviewee wished for an open dialogue with city planners and municipalities to 
enhance their possibilities for operation. The interviewees wished for looser 
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regulation, harmonizing the regulation across different countries as well as separate, 
well-designed construction instructions that consider the characteristics of wood. 
However, the interviewees gave the impression that loosening regulation was not the 
biggest obstacle in the way of WMC becoming more profitable. Furthermore, as 
mentioned earlier in this chapter, they saw quite strongly that materials should not be 
dictated in plans, but wood should become competitive on its own terms. 
 “I still think, that competitive advantage cannot be based on support 
from the government or getting cheaper lots or that there are subsidies 
in taxation […] wood industry cannot trust that competitive advantage 
always comes with some sort of subsidy, it cannot go like that. 
Otherwise we are completely wrong somehow, in a market economy.” 
As a conclusion, the interviewees had a lot of opinions regarding the profitability of 
WMC and seemed to genuinely believe in their products and in the market diffusion 
of WMC. Furthermore, it seemed that they also had some ideological reasons for 
building with wood instead of operating solely because of promising financial 
prospects, but this is a topic that would require further studying. 
“Of course money matters. But it is also nicer to sell and do, when you 
know that you are also decreasing the carbon footprint, and solutions 
are often more ecological and sustainable in wooden construction than 
on concrete’s side, but I do not really want to create such confrontation 
there, we already have enough of that.” 
 “I wish that this is not just a trend of the decade that will come to an 
end. [I hope we] have good things, good projects, need to hope that we 
find brave constructors who are willing to carry the risk.” 
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5 Discussion 
 
5.1 Reflections on previous literature 
The results of this thesis were quite similar to those of previous research, but also new 
aspects were mentioned and some aspects were emphasized more than in previous 
research. The next chapters compare the results of this study to results of previous 
research and present the similarities and differences between this and former studies. 
 
5.1.1 Legislation and public support 
Previous research has shown that WMC industry stakeholders find the Finnish 
building codes, especially fire regulation, relatively strict (Hurmekoski et al. 2018) and 
find that legislation raises the costs of WMC (Riala and Ilola 2014; Hurmekoski et al. 
2018), but still stakeholders do not reckon that legislation is the most important barrier 
to WMC (Hurmekoski et al. 2018; Ijäs 2013, p. 166-168; Toppinen et al. 2018a). The 
results of this study were similar to those of previous research, since even though the 
interviewees wished for looser regulation for wood and saw it as a cost-increasing 
factor, regulation was not considered as the most important barrier for the market 
diffusion or profitability of WMC. Furthermore, the interviewees wished for open 
dialogue with municipalities and city planning but did not necessarily see that the state 
should favour wood by zoning building lots just for wood, but rather make the lots 
such where wood could be a profitable building material on its own terms. Similarly, 
in an earlier study by Hurmekoski et al. (2018), WMC professionals feared that 
changing legislation so that it would favour wood would cause negative publicity, loss 
of credibility and counter lobbying. In the study by Hurmekoski et al. (2018) the 
number of interviewees for and against stricter regulation favouring WMC was equal 
on both sides, but in this study the mainstream opinion was against regulation 
favouring wood, even though unified regulation across different materials and 
removing regulatory obstacles was hoped for.  
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5.1.2 Costs 
In general, the costs of WMC have been studied to a minor extent, and therefore this 
study gives valuable information about the factors that increase the costs of WMC. 
The majority of the interviewees in this study stated that building multistory apartment 
blocks is currently more expensive with wood than it is with concrete, and earlier 
research has showed similar results (Riala and Ilola 2014). 
In this research the main reasons given for higher costs in WMC were limited 
experience, low number of actors, location, planning and problems in tendering. Some 
of these reasons were also recognized in earlier research, such as the lack of 
experience, which was identified as a cost-increasing factor by Riala and Ilola (2014). 
Furthermore, the results of this study indicated that many of the WMC projects 
completed so far are prototypes or flagship projects, which has raised the costs of 
WMC compared to conventional construction. Likewise, in a study by Ijäs (2018, p. 
180), constructors agreed that the novelty of the industry and the experimental nature 
of finished projects have led them to perceive that lifecycle costs of WMC are higher 
than those in conventional construction. However, this study recognized planning as a 
major reason for higher costs in WMC, and this cost was not mentioned in earlier 
research. 
This study implies that the maintenance costs in WMC are on the same level as in 
concrete construction, which is conflicting with the study by Ijäs (2013, p. 193). This 
indicates that something might have changed between these two studies, and at least 
the constructors have now more knowledge and experience about the maintenance 
costs in WMC. The respondents also evaluated that the potential lifespan of wooden 
buildings should be the same as with buildings made from other materials, which is 
consistent with a survey made by the Athena institute (2004), which showed that 
degradation of the main structure is rarely the reason for demolishing a building. 
Previous research has identified lightness of wood and fastness of construction as 
factors that decrease the costs of WMC compared to other materials (Tolppanen et al. 
2913, p. 176), and also the interviewees in this study regarded that shorter construction 
time decreases overhead and financial costs and increases work efficiency. 
Interestingly, none of the respondents gave any comments about lightness of wood, 
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even though it is often mentioned as a positive feature of WMC, but then again, the 
interviewees were not specifically asked to comment the lightness of wood. 
 
5.1.3 Barriers 
In literature, path dependency of the construction industry is mentioned as one of the 
most important barriers to WMC (e.g. Nordin et al. 2010) and this path dependency is 
also visible in the results of this study. However, this research clearly shows that WMC 
industry experts would be willing to break this path dependency and create a 
completely new way of doing things, since the interviewees emphasized the need to 
make things the way that best fits wooden raw material instead of trying to repeat what 
has been done with concrete. 
In earlier research, lack of knowledge and attitudes are also mentioned as important 
barriers to WMC (e.g. Ijäs 2013, p. 166-168; Määttä et al. 2016; Toppinen et al. 2018a) 
and the same problems were mentioned in this research. The results of Toppinen et al. 
(2018a) were in fact very similar to the results of this study, but it should be noted that 
both studies were made by interviewing WMC professionals in Finland (Toppinen also 
in Sweden) during roughly the same time, so it is likely that some of the interviewees 
were the same. For example, Toppinen et al. (2018a) stated, that WMC is still at a very 
early stage and that the lack of experience and positive examples is a problem for the 
companies operating in the field, and the results of this study indicated exactly the 
same views. Furthermore, one of the interviewees in this study also mentioned that the 
constructors do not want to be developers of new systems, but more the ones who take 
them to use, and the exact same argument was presented by Toppinen et al. (2018a). 
 
5.1.4 Future 
The interviewees of this study were optimistic that the use of wood will increase in the 
future, which is in line with the findings of Toppinen et al. (2018a). However, 
achieving the target of tripling the market share of WMC by 2030 does not seem likely 
based on the results of this study, which was also the conclusion of Hurmekoski et al. 
(2018), who stated that achieving the target is unlikely and that the construction sector 
is highly unlikely to actively work towards this goal without any obligation. Increased 
consumer demand is mentioned as a way to increase the market share of WMC in 
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literature (e.g. Toppinen et al. 2018b) and also the results of this study indicate that 
WMC professionals believe that consumer demand will grow. 
Interestingly, in a study by Riala and Ilola (2014), interviewees with most experience 
from WMC were the most critical towards it and mentioned the most negative 
experiences and problems towards it. According to this study, it seems that the 
attitudes might have changed, since here all interviewees were experts of WMC yet 
their attitudes towards it were mostly very positive. 
The ways of increasing the profitability found in this study are similar to those found 
in earlier research. Toppinen et al. (2018a) also divided the factors that could improve 
the competitiveness of WMC to internal and external, although the division was 
slightly different, and Riala and Ilola (2014) and Hurmekoski et al. (2018) also 
mentioned largely the same means as the experts of this study. In particular, 
Hurmekoski et al. (2018) mentioned alternative ways of contracting as a way to 
increase competition and also this study indicates that the traditional way of tendering 
does not function well in WMC. Furthermore, Tolppanen et al. (2013, p. 174-177) 
argued that WMC can become even faster in the future, and the results of this study 
imply that the fastness of WMC is not fully utilized yet. Toppinen et al. (2018a) and 
Nordin et al. (2010) also emphasized the importance of collaboration as a way to 
enhance the profitability of WMC, and this study came to similar conclusions. 
Moreover, Parvinen et al. (2009) suggest that value added in the wood products 
industry should be increased through organizational changes instead of cost reduction, 
which was also mentioned multiple times in this research. 
 
5.2 Validity and reliability 
Validity means the ability of the research method to measure the variable it is intended 
to measure, whereas reliability refers to the consistency of the results of a study as well 
as the possibility to reproduce them. It should be noted that these concepts have been 
developed mainly for quantitative research and may not be directly applicable to 
qualitative research as such. For instance, interaction between the interviewer and the 
interviewee always affects the results of the interview, and the results, in turn, are only 
the researcher’s interpretation of the interactive situation (e.g. Hirsjärvi and Hurme 
2004, p. 184-190). Thus, the aim of complete objectivity may not be achieved in an 
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interview study, but this should be accepted as a natural feature of the method. The 
next paragraphs present the factors affecting the validity and reliability of this study to 
the extent that they could be analysed.   
Possible sources for error in this research arise from the researcher, the interviewees, 
the interview situation as well as the method of data collection and analysis. 
Researcher bias was tried to decrease by carefully studying the existing literature about 
WMC before the interviews and acknowledging the fact that the researcher’s 
background in forestry might make their attitude towards WMC too positive and thus 
affect the discussion in the interviews and also interpretation of literature and the 
results. Inductive analysis in qualitative research has indeed been criticised, since the 
choices and interpretations the researcher makes affect the results (Ruusuvuori et al. 
2010, p. 9-29) and the reliability of the study is weakened, if a different researcher 
could form different results of the same data. The researcher has a great responsibility 
not only in the rendition of the results, but also in the formation of the conceptual 
background, since they decide which literature is introduced in the literature review 
and what is left out. However, objectivity was pursued in all parts of the research 
project.  
When data are collected by interviews, the truth of responses is in a key role for the 
reliability of the results. The interviewees can intentionally try to make things seem 
better or worse than they really are or deliberately withhold information, which can 
skew the results. In this research, the interviewees might have the same kind of 
interpretation and attitude bias as the researcher, as the interviewees all represent the 
WMC industry and positive and encouraging results from this research might be useful 
to them and the companies they represent. Unfortunately, the researcher’s means to 
evaluate the answer’s truthfulness were scarce, and mainly the feeling of mutual trust 
was what directed the interpretation of the responses. Error from the interviewees was 
also tried to reduce by introducing the researcher and their background as well as the 
topic and funding of the research openly when interviewees were contacted for the first 
time and also in the beginning of every interview, where it was also clarified that the 
answers were anonymous and the thesis would be available for the public. 
People behave differently in different social situations, which is why the interview 
situation and social context might affect the interviewee’s answers and create error. 
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The atmosphere in all of the interviews was good, and it felt like the interviewees could 
speak freely of their opinions. All of the respondents also had quite a positive attitude 
towards being interviewed, and they very supportive towards the study and expressed 
how important it is to study the subject. The interview situations in general were quite 
similar except for one interview, where the interviewee and the interviewer were not 
alone but also the interviewer’s colleague from Dasos Capital was present. It is 
possible that her presence would have affected the interviewee’s responses, but based 
on the researcher’s judgment of the interview situation, this is determined rather 
unlikely. After all, the interviewees were all experts on their field, so it is rather 
unlikely that either the less-experienced researcher or their colleague could have 
influenced the interviewees’ answers.  
The choice of the research method is very much linked to validity of the study and was 
justified in the method section. After the collection and analysis of the data, it could 
be concluded that the semi-structured theme interviews were suitable to answer the 
research questions. As also clarified previously, the research questions were in fact 
modified during the research process, but not because the method itself was deemed 
unsuitable to answer them but because the selected interviewees could not provide 
sufficiently comprehensive answers to all predefined themes. Therefore, the problem 
was more in the choice of the interviewees than in the research method, but as already 
stated before, it is acceptable that the research questions are defined more precisely 
during a qualitative research process. 
Reliability of the research is also threatened, if the method, data collection and analysis 
are not documented well enough, which would prevent reconstructing the study. This 
was tried to avoid by revealing the different phases of the project openly. Furthermore, 
it is possible that the sample of respondents was too small or somehow biased, but this 
is also seen unlikely as the results showed saturation and the respondents presented 
both large and small companies as well as companies that build only with wood and 
with other materials as well.  The validity of the data might have also been threatened 
in the analysis phase by what Miles and Huberman (1984) call the "holistic fallacy"; 
the researcher might tend to make data look more patterned, regular or congruent than 
they are and selectively observe and record certain data at the expense of other data. 
This might have been avoided by showing the transcribed material to other people as 
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well and asking if they agreed with the observations of the researcher, but this was 
unfortunately not possible given the resources of this study. 
 
5.3 Limitations and topics for further research 
This study gives valuable indicative results about the perceptions of Finnish WMC 
professionals of the profitability of WMC and the ways of enhancing it. However, the 
sample of this study is quite small, which means that the generalizability of the study 
is weak and that the results should be interpreted as descriptive. Nonetheless, 
generalizability of the results is often not even the aim of qualitative research to the 
extent that it is important in quantitative research, so it should not be considered as a 
major flaw in this study. To gain either more in-depth or more generalizable results, 
the same topic could be studied in the future with a larger sample and using a different 
method, for example the Delphi method, survey or structured interviews. 
It is also possible that the opinions of one or few interviewees get too much emphasis 
in this study due to the nature of the semi-structured method used. The aim was 
naturally to analyse the data as a whole and find similarities in the answers of different 
interviewees, but since not all topics were discussed in all interviews, it is possible that 
some interviewees would disagree with something someone else said but could not 
respond to this since it was not brought up in the interview. However, letting previous 
interviews affect the topics discussed in the following interviews could be interpreted 
as steering the interviews to a too large degree, so for the sake of objectivity, it was 
seen best not to consider previous interviews much when having new ones. 
Furthermore, the time between data collection and the publication of this thesis is two 
years, which is quite long. It is possible that the views of the experts have changed 
during this time period, but it is assumed that the construction industry develops quite 
slowly and thus the results of this study are still valid. Also, the interviews were held 
in Finnish and some meanings might have been lost in the translation of the citations 
to English. The choice of citations that were included in the study was also done 
subjectively, which reflects the power of the researcher discussed in chapters 3.1 and 
5.2. 
Many of the topics that would require more research have already been mentioned 
earlier in this study. For example, in a study by Riala and Ilola (2014), some 
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construction industry experts stated that customers are not willing to pay more for 
environmentally friendly construction, and the consumers’ willingness to pay for 
WMC could be investigated in more depth to gain insight from consumer demand as 
a driver for WMC. Also consumers’ willingness and ability to affect construction 
material selection could be an interesting topic of research, since consumer demand is 
mentioned as a way to increase the market share of WMC (e.g. Toppinen et al. 2018b) 
but research has shown that consumers do not have strong preferences in construction 
materials (Riala and Ilola 2014) and that developers and contractors have most power 
to affect material selection (Roos et al. 2010; Hemström et al. 2011). 
Quantitative research about the construction time and maintenance costs in WMC 
could also be beneficial. Research about the maintenance costs of houses built with 
different materials would help in considering the life cycle costs of construction and 
ease comparisons between different construction materials, whereas studying 
construction time’s influence on the revenues in WMC and construction in general 
could be beneficial in attracting new companies to the market. The motives of WMC 
professionals to work in the industry and to advance it could also be an interesting 
topic of research, as suggested in chapter 4.4.2. 
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6 Conclusions 
Referring to the first research question of this study, “what are the perceptions of 
experts of the WMC industry on the current cost level in WMC?”, this study indicates 
that WMC experts mostly perceive that WMC is currently more expensive than 
building with concrete even though the opinion does not seem to be completely 
unanimous within the industry. It is indeed probable that some companies have lower 
construction costs compared to others, since the costs in WMC depend greatly on the 
materials and techniques used and those companies that have been operating in the 
industry for a longer period of time might have benefitted from learning and improved 
their operation based on previous projects. 
This study identified multiple factors that affect the profitability and market share of 
WMC, which was targeted in the second research question, “which factors affect the 
profitability and market share of WMC?”. Most importantly, the results of this study 
suggest that experience and learning are in a major role when considering the aspects 
that influence the profitability of WMC and that limited experience is the most 
important single reason for the currently higher costs in WMC. Moreover, this study 
implies that lack of knowledge, low number of actors, costs caused by planning and 
difficulties in tendering have affected the profitability of WMC and raised its costs 
until now. 
Consequently, this study identified getting more experience and learning from finished 
projects as specifically relevant means of improving the profitability of WMC, which 
are some of this study’s responses to the third research question, “how could the 
profitability of WMC be improved in the future?”. Other ways of improving the 
profitability of WMC discovered in this study include product development, utilization 
of industrial construction, cooperation within the value chain of WMC and open 
dialogue with public administration. 
Political steering concerning construction has increased in the past years, since 
different authorities have set targets at increasing the share of wood in construction 
and city planners have set restrictions to construction materials on certain building lots. 
The results of this study show that WMC industry stakeholders welcome support from 
the state, but at the same time they wish that the industry could develop and make 
wood a genuinely competitive material even without restrictions to materials set in city 
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planning or subsidies to wood. More specifically, the interviewees of this study stated 
that industrial construction is the best way to make wood a genuinely competitive 
construction material. The experts interviewed in this study strongly agreed that the 
profitability of WMC will improve and that the market share of WMC will increase, 
but the targets set at wooden construction still seem difficult to achieve based on both 
this research and previous literature, and it remains to be seen how much the use of 
wood in construction can increase at least in the short term in a situation where 
construction volume is expected to decrease. 
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Appendix 1. The Interview Questions 
Introducing myself and the thesis and thanking for participating in this research. 
Asking permission to record the interview. 
• Could you introduce yourself quickly: what does your job include and what 
kind of experience do you have from wooden multistory construction? What is 
the role of the company you represent in the field of wooden construction? 
• What are the best and worst things about WMC? 
Costs 25min 
• Do you think that it is more expensive to build apartment blocks from wood 
than from concrete? 
o How much? How do you justify your opinion, have you built them 
yourself or compared different projects etc.? 
• What makes WMC more expensive than building from concrete? 
• Could these costs be lowered and how? 
o Has your company done something to lower these costs? 
• Are maintenance costs higher in WMC than concrete houses? How much, and 
what raises these costs? 
• How do you think the competitiveness WMC will develop and why? What 
could and/or should be done to improve it? 
• How large do you think that the market share of WMC could be? 
• How could the profitability of WMC be improved? 
Revenues 15-20min 
• Do you think it would be possible to make WMC more efficient in the future? 
How? 
• How much faster do you think it is to build from wood compared to concrete? 
o Do you think that building from wood will become even faster in the 
future? How much and how 
• Do you think it would be possible, that consumers would be willing to pay 
higher rents for apartments in WMC’s? 
• Do you think that apartments in WMC’s keep their value better than apartments 
in houses built from concrete or could the value of the apartments rise faster 
than the value of corresponding apartments in concrete apartment blocks in the 
same area? 
• How long is the life cycle of wooden houses? 
Finance 5-10min 
• Is it easy to get finance for WMC? 
• Is there a need for more finance? What kind of finance should this be? 
• Are there differences between the prices of finance between building with 
wood and with concrete?  
 
Thank you! Would you want me to send the thesis to you when it is ready? To which 
address should I send it to? 
